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 Summary 

The gestational period involves dynamic changes in the autonomic nervous system (ANS) as 

the body adapts to pregnancy. While generally considered adaptive, disturbances in ANS regulation 

can disrupt “mother-placenta-fetus” homeostasis, leading to complications. While previous research 

has primarily focused on the association of heart rate variability (HRV) with specific pregnancy 

complications, a comprehensive understanding of ANS dysfunction across the entire gestational 

period and its association with broader pregnancy outcomes remains understudied. This study aims to 

address this gap by investigating the impact of ANS dysfunction, diagnosed through 

cardiointervalography and HRV analysis, on the overall course of pregnancy. 
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Key Concepts and Definitions Used in the Study 

Concept Definition Significance in the Study 

Autonomic Nervous 

System (ANS) 

The nervous system that 

regulates involuntary functions 

of organs and systems in the 

body. 

ANS undergoes dynamic changes during 

pregnancy, playing a crucial role in 

maintaining “mother-placenta-fetus” 

homeostasis. 

Sympathetic Nervous A branch of the ANS responsible Sympathetic activity increases during 
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System for preparing the body for stress 

and action. 

pregnancy, leading to increased heart 

rate, blood pressure, and other 

physiological changes. 

Parasympathetic 

Nervous System 

A branch of the ANS responsible 

for preparing the body for rest 

and recovery. 

Parasympathetic activity decreases during 

pregnancy, balancing the increased 

sympathetic activity. 

Heart Rate Variability 

(HRV) 

The natural variations in heart 

rate over time. 

HRV is a key indicator of ANS function, 

providing insights into cardiovascular 

regulation, the interplay between the 

sympathetic and parasympathetic nervous 

systems. 

Cardiointervalography 

A method for measuring and 

analyzing the intervals between 

heartbeats (RR intervals). 

Used to assess HRV and evaluate ANS 

function. 

Autonomic Nervous 

System Dysfunction 

Disruption of normal ANS 

function, characterized by an 

imbalance between sympathetic 

and parasympathetic activity. 

May impact pregnancy outcomes, 

including miscarriage, hypertension, 

preterm birth, and placental abruption. 

 

Introduction 

The gestational period is a time of profound physiological transformation, marked by dynamic shifts in 

the autonomic nervous system (ANS) as the body adapts to the demands of pregnancy. While generally 

considered an adaptive mechanism, disturbances in ANS regulation can disrupt the delicate balance of 

“mother-placenta-fetus” homeostasis, potentially leading to a range of complications. The “language” of 

ANS regulation is reflected in heart rate variability (HRV), offering valuable insights into the interplay of 

sympathetic and parasympathetic activity, energy supply, and overall adaptive capacity of the system. 

While previous research has primarily focused on the association of HRV with specific pregnancy 

complications like preeclampsia or preterm delivery, a comprehensive understanding of ANS dysfunction 

across the entire gestational period and its association with broader pregnancy outcomes remains 

understudied. This knowledge gap underscores the need for a more comprehensive approach to 

evaluating ANS function during pregnancy, particularly considering the potential implications for early 

detection of potential complications and the development of targeted interventions. This study aims to 

address this gap by investigating the impact of ANS dysfunction, diagnosed through 

cardiointervalography and HRV analysis, on the overall course of pregnancy. 

Literature review 

The autonomic nervous system (ANS) plays a vital role in regulating vital bodily functions during 

pregnancy, ensuring the delicate balance of “mother-placenta-fetus” homeostasis. While generally 

considered adaptive, disruptions in ANS regulation can significantly impact pregnancy outcomes, leading 

to increased risks of complications. 

The Role of the Autonomic Nervous System in Pregnancy 

Research consistently highlights the dynamic shifts in ANS activity during pregnancy. [1, 2, 7, 11, 14] 

These shifts involve increased sympathetic activity, preparing the body for stress and action, and a 

corresponding decrease in parasympathetic activity, which promotes rest and recovery. This balance is 

crucial for maintaining cardiovascular function, regulating fetoplacental blood flow, and managing the 

physiological stresses of pregnancy. 

Heart Rate Variability (HRV) as a Window into ANS Function: 

Heart rate variability (HRV), the natural variations in heart rate over time, serves as a valuable non-
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invasive marker of ANS function. [4, 9, 12, 17] Analyzing HRV provides insights into the interplay of 

the sympathetic and parasympathetic nervous systems, offering a window into the body’s adaptive 

capacity and overall cardiovascular regulation. 

ANS Dysfunction and Pregnancy Complications: 

A growing body of evidence suggests a strong association between ANS dysfunction and an increased 

risk of pregnancy complications. [3, 5, 10, 13, 16] Studies have shown that disruptions in ANS 

regulation, characterized by sympathetic dominance and reduced parasympathetic activity, are linked to a 

higher prevalence of complications such as miscarriage, hypertension, preterm delivery, and placental 

abruption. [3, 5, 10, 13, 16] 

The Impact on Placental Perfusion: 

Research suggests that ANS dysfunction may impair placental perfusion, potentially contributing to 

adverse pregnancy outcomes. [7, 13] [Author] (Year) found a strong association between abnormal 

fetoplacental blood flow parameters, particularly in uterine arteries, and ANS dysfunction. [7] This 

suggests that disruptions in ANS regulation may compromise placental blood flow, potentially leading to 

fetal growth restriction and other complications. 

Stress and Pregnancy: 

The intricate relationship between stress, the ANS, and pregnancy outcomes is increasingly recognized. 

[6, 15, 18] Chronic stress can disrupt the delicate balance of the ANS, leading to sympathetic dominance 

and reduced parasympathetic influence. This can contribute to the development of pregnancy 

complications by impairing placental perfusion, impacting fetal growth, and increasing the risk of 

preterm birth and other adverse outcomes. 

The Importance of Early Detection and Intervention: 

The findings of this review emphasize the critical need for early detection of ANS dysfunction during 

pregnancy. [4, 9, 12, 17] Cardiointervalographic assessment, particularly during early pregnancy, could 

become a valuable tool for identifying women at risk for complications related to ANS dysfunction. Early 

intervention, such as stress management techniques, lifestyle modifications, and potentially 

pharmacological therapies, may reduce the likelihood of adverse pregnancy outcomes. 

Methodology 

This prospective observational study aimed to investigate the association between autonomic nervous 

system (ANS) dysfunction and pregnancy outcomes in a cohort of 102 pregnant women recruited from 

the 2nd Clinic of the Tashkent Medical Academy. Participants undergoing treatment at the clinic, aged 

18-45 years, with a singleton pregnancy, and no known fetal malformations or other significant medical 

conditions were included. Women with a history of substance abuse, psychiatric disorders, or who 

refused informed consent were excluded from the study. Participants were recruited through a 

combination of convenience sampling, active recruitment, and a referral system. 

Data collection included demographic and medical history through a standardized questionnaire and 

medical records review. All participants underwent computer-based cardiointervalography using the 

CardioLab BabyCard diagnostic system to capture heart rate variability (HRV) data. Both time-domain 

(SDNN, pNN50, MoA, VAR, RMSSD) and frequency-domain (total power (TP), high-frequency (HF) 

power, low-frequency (LF) power, very-low-frequency (VLF) power, and the LF/HF ratio) parameters of 

HRV were extracted. Routine ultrasound examination with Dopplerometry was conducted in the second 

and third trimesters to assess fetoplacental blood flow, including evaluation of the uterine arteries, 

umbilical arteries, and middle cerebral artery of the fetus. Data on pregnancy outcomes, including 

miscarriage, hypertension, preterm delivery, and placental abruption, were collected from medical 

records. 
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Descriptive statistics, independent samples t-test, and chi-square test were employed for data analysis, 

with statistical significance set at p < 0.05. The study protocol was reviewed and approved by the Ethics 

Committee of the Tashkent Medical Academy, and informed consent was obtained from all participants 

in writing before enrollment. Patient confidentiality was strictly maintained throughout the study. 

This methodology combines detailed baseline data, physiological measurements of ANS function, and 

clinical assessments of pregnancy complications to provide a robust evaluation of the relationship 

between ANS dysfunction and pregnancy outcomes. The findings of this study are anticipated to 

contribute significantly to a better understanding of the role of ANS dysfunction in pregnancy and 

potentially guide the development of targeted interventions to improve maternal and fetal health. 

Results 

The analysis of HRV data revealed significant differences in ANS regulation between the two groups. 

Women in the main group (those with diagnosed ANS dysfunction) demonstrated a trend towards 

decreased SDNN and CV levels compared to the control group, indicating increased activity of central 

regulation in pregnant women with autonomic dysfunction. Conversely, women in the control group 

exhibited a predominance of autonomous regulation, with greater parasympathetic influence. 

Further analysis revealed that women in the main group displayed hyperactivity of the sympathetic 

nervous system (SNS), evidenced by significantly higher MoA and LF values compared to the control 

group. This hyperactivity was accompanied by a depletion of compensatory vagal influences, as indicated 

by lower RMSSD, pNN50, and HF values. This suggests a reduced ability of the parasympathetic 

nervous system (PNS) to effectively counteract the heightened sympathetic activity. In contrast, the 

control group exhibited a balanced ANS activity, with a higher HF component reflecting the influence of 

the PNS. 

These findings highlight the significant shift towards sympathetic dominance and the diminished role of 

the PNS in women with ANS dysfunction. This imbalance suggests a state of chronic stress and a 

diminished capacity for the body to adapt to the demands of pregnancy. 

Table 1: Pregnancy Complications in Study Groups 

Pregnancy Complication Main Group (ANS Dysfunction) Control Group (Normal ANS) 

Miscarriage 64.5% (31/48) 31.5% (17/54) 

Hypertension 27.1% (13/48) 7.4% (4/54) 

Preterm Delivery 18.8% (9/48) 5.5% (3/54) 

Placental Abruption 4.2% (2/48) 0% 
 

Ultrasound Findings: Analysis of ultrasound data with Dopplerometry showed a significantly higher 

prevalence of abnormal fetoplacental blood flow parameters, particularly in the uterine arteries, in the 

main group compared to the control group. This further supports the association between ANS 

dysfunction and impaired placental perfusion, potentially contributing to adverse pregnancy outcomes. 

Demographic and Medical History: While no statistically significant differences were observed in age, 

parity, or socioeconomic status between the groups, a higher proportion of women in the main group 

reported a history of previous pregnancy complications and chronic diseases. This suggests a potential 

predisposition towards ANS dysfunction in women with pre-existing health conditions or a history of 

complications in previous pregnancies. 

Discussion 

The findings of this study corroborate previous research suggesting that ANS dysfunction during 

pregnancy can significantly impact the course of gestation. Our results highlight the importance of 

cardiointervalographic assessment in detecting and characterizing these disturbances, emphasizing its 

potential for early identification of potential complications. 
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The observed hyperactivity of the SNS in pregnant women with ANS dysfunction suggests a state of 

persistent stress and a diminished capacity for the body to adapt to the demands of pregnancy. This 

chronic sympathetic activation may contribute to the increased prevalence of pregnancy complications 

observed in this group, as evidenced by significantly higher rates of miscarriage, hypertension, preterm 

delivery, and placental abruption compared to the control group (Table 1). The depletion of 

compensatory vagal influences further points towards a compromised ability of the ANS to effectively 

regulate the cardiovascular system and maintain homeostasis. 

The ultrasound findings, showing a higher prevalence of abnormal fetoplacental blood flow parameters in 

women with ANS dysfunction, support the potential link between ANS dysfunction and impaired 

placental perfusion. This impaired perfusion could contribute to the increased risk of pregnancy 

complications observed in this group. 

Furthermore, the demographic and medical history analysis reveals a potential predisposition towards 

ANS dysfunction in women with pre-existing health conditions or a history of complications in previous 

pregnancies. This emphasizes the need for individualized assessment and management of pregnant 

women with a history of complications or chronic health conditions, focusing on early detection and 

intervention to mitigate potential risks associated with ANS dysfunction. 

This study emphasizes the need for further research to explore the specific mechanisms underlying the 

association between ANS dysfunction and pregnancy complications. Additional research focusing on the 

impact of specific ANS dysfunction patterns on pregnancy outcomes, as well as the potential therapeutic 

interventions to mitigate the risks associated with ANS dysfunction during pregnancy, is warranted. 

The findings of this study have important practical implications for clinical practice. 

Cardiointervalographic assessment, particularly during early pregnancy, should be considered a routine 

tool for identifying women at risk for complications related to ANS dysfunction. Early detection allows 

for timely intervention and potentially reduces the risk of adverse pregnancy outcomes. Furthermore, 

clinicians should be mindful of the potential impact of ANS dysfunction on pregnancy management and 

provide targeted interventions to address potential complications. This study sheds light on a previously 

understudied aspect of pregnancy complications and emphasizes the need for further research and 

implementation of evidence-based interventions to improve maternal and fetal health. 

CONCLUSION 

This study reveals a strong association between autonomic nervous system (ANS) dysfunction and 

increased risk of pregnancy complications. Women with ANS dysfunction experienced a significantly 

higher prevalence of miscarriage, hypertension, preterm delivery, and placental abruption, suggesting a 

link between ANS dysfunction and impaired placental perfusion. These findings emphasize the 

importance of routine cardiointervalographic assessment during pregnancy, especially in women with a 

history of complications or pre-existing health conditions. Early detection enables timely intervention, 

potentially improving outcomes. Further research is needed to understand the specific mechanisms 

underlying this association, explore different ANS dysfunction patterns, and develop targeted 

interventions to mitigate the risks associated with ANS dysfunction during pregnancy. Ultimately, 

understanding and addressing ANS dysfunction holds promise for improving maternal and fetal health, 

leading to safer and more positive pregnancy outcomes. 
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